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(54) Longitudinal sealer for bag maker-packaging machine 



(57) A longitudinal sealer for a bag maker-packag- 
ing machine is controlled such that when an abnormal 
condition is detected and the operation of the machine 
is stopped temporarily and then restarted after the ab- 
normal condition is removed, the mechanism (101) for 
moving the film and the heater (1 ) for heating edge parts 



of the film io seal them together are deactivated and re- 
activated, but not both at the same time. Deactivation of 
the heater (1) is delayed after that of the mechanism 
( 1 0 1 ) for moving the film and/or reactivation of the move- 
ment of the film is delayed after that of the heater such 
that the film is certain to be longitudinally well sealed in 
spite of the interruption of the sealing operation. 
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Description 

This invention relates to a mechanism for longitudi- 
nally sealing an elongated bag-making material for a 
bag maker-packaging machine. 

A bag maker-packaging machine of a so-called ver- 
tical pillow type, adapted to bend a thermoplastic flexible 
web of bag-making material (hereinafter referred to as 
"the film"), while transporting it along the peripheral sur- 
face of a fi Ming cylinder and sealing together the mutually 
overlapping side edges of the film, and to have it trans- 
versely sealed by a transverse sealer, is generally pro- 
vided with a longitudinal sealer comprising a heater belt 
such that the filling of a bag with articles and sealing of 
the bag can be carried out in one continuous series of 
operations. Once a packaging machine of this type is 
started, the supply of film is usually not interrupted un- 
less an abnormal situation is detected. In Japanese Pat- 
ent Publication Tokkai 6-239318, the present inventor 
disclosed a mechanism (or moving the heater belt to- 
wards or away from the film such that the packaging ma- 
chine can be stopped in the case of an abnormal situa- 
tion after the heater belt is temporarily retracted from 
the film. Production of empty bags in such a situation 
can thus be prevented. When such a packaging ma- 
chine is restarted after the cause of the abnormal situ- 
ation is removed, however, the first package to be pro- 
duced thereby may not be sealed sufficiently well in the 
longitudinal direction, and the bag may break and scat- 
ter around its contents. 

It is therefore an object of this invention to prevent 
the occurrence of this type by providing a longitudinal 
sealer for a bag maker-packaging machine which can 
produce longitudinally well sealed packages when the 
machine is re-started after its operation is interrupted by 
the occurrence of an abnormal situation. 

Longitudinal sealers embodying this invention, with 
which the above and other objects can be accom- 
plished, may be characterized as comprising not only 
film driving means for transporting a thermoplastic bag- 
forming film longitudinally and heating means for apply- 
ing heat to edge parts of the film to thereby longitudinally 
seal them together, but also control means adapted, 
when an abnormal situation is detected and the opera- 
tion of the packaging machine is stopped accordingly 
and is re-started after the abnormal condition is re- 
moved, to deactivate and reactivate the film driving 
means and the heating means one after the other at the 
time of deactivation and/or at the time of reactivation 
such that the portion of the film which was in contact 
with the heating means while the film was being stopped 
is certain to be well sealed. 

The accompanying drawings, which are incorporat- 
ed in and form a part of this specification, illustrate em- 
bodiments of the invention and, together with the de- 
scription, serve to explain the principles of the invention. 
In the drawings: 



Fig. 1 is a block diagram of a control circuit for a 
longitudinal sealer embodying this invention; 
Fig. 2 is a time chart showing its operations; 
Fig. 3 is a sectional plan view of a longitudinal sealer 
5 incorporating this invention; 

Fig. 4 is a time chart showing the operation accord- 
ing to another control mode; 
Fig. 5 is a time chart showing still another mode of 
operation; and 

10 Fig. 6 is a schematic diagonal view of a portion of a 
bag maker-packaging machine incorporating a lon- 
gitudinal sealer embodying this invention. 

Fig. 6 shows a vertical pillow type bag maker-pack- 

15 aging machine incorporating a longitudinal sealer (only 
schematically shown at 1) controlled according to this 
invention. A flexible, elongate thermoplastic bag-mak- 
ing material ("the film S") is originally in the form of a 
web roll 92 supported around a shaft 95 (serving as web 

20 supporting means). The film S is pulled out of the web 
roll 92, is guided by a plurality of guide rolls (including 
dancer rollers) 105 to a former 98, below which is at- 
tached a filling cylinder 30. The function of the former 
98 is to bend the film S into a tubular shape around the 

25 filling cylinder 30. A film-pulling unit 100 including a pair 
of pull-down belts 1 01 is provided to pull the film S down- 
ward after the film S is formed into the tubular form 
around the filling cylinder 30. The longitudinal sealer 1 , 
to be described in more detail below, seals the mutually 

30 overlapping side edge parts of the film S, and after a 
batch of articles to be packaged is dropped through the 
filling cylinder 30 into a bag which is being formed, the 
film S is sealed horizontally (or transversely to the direc- 
tion of the downward motion of the film S) by a trans- 

3s verse sealer 1 1 0. The control unit for controlling the mo- 
tions of various components of the bag maker-packag- 
ing machine is not shown in Fig. 6. 

Fig. 3 shows more in detail the longitudinal sealer 

1 embodying the present invention, comprising, as dis- 
40 closed in aforementioned Japanese Patent Publication 

Tokkai 6-239318, a seal unit 10 which, including a seal 
heater 11 and a seal belt 12, can be separated from the 
filling cylinder 30 when, for example, the latter is to be 
replaced. For this purpose, the seal unit 10 is attached 
45 to a swing arm 2 which is supported so as to be not only 
rotatable around a support pin 3 but also slidable the- 
realong by means of a position-adjusting motor 4 such 
that the position of the seal unit 10 along the swing arm 

2 can be adjusted according to the size of the filling cyl- 
50 inder 30. A heater-moving air cylinder 5 is inserted be- 
tween the position-adjusting motor 4 and the seal unit 
10 for releasing the compressive pressure of the seal 
belt 12 when the machine is stopped. A knob 6 is pro- 
vided for changing the position of the seal heater 11 

55 along the X-axis shown in Fig. 3, and a sleeve 7 is made 
rotatable such that the contact angle of the seal belt 12 
with the film S can be varied. 

Fig. 1 shows a control circuit for the sealer de- 
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scribed above, including a driver circuit 21 for the afore- 
mentioned heater-releasing air cylinder 5 and a film- 
pulling motor 24 for pulling down the film S, which are 
connected in parallel to each other with respect to a 
power source 23. a (first) relay L1 being connected in 
series with the film-pulling motor 24 and another (sec- 
ond) relay L2 being connected in series with the heater- 
moving air cylinder 5. These two relays L1 and L2 are 
controlled by a controller 22, which serves not only to 
set delay times (to be explained below) on the basis of 
data to be inputted from external input means (not 
shown), such as the thickness of the film S, the speed 
of transporting packages and the heater temperature, 
but also to output a signal for switching off the first relay 
L1 and/or the second relay L2 in response to any detec- 
tion signal received from a detector (not shown) for de- 
tecting an abnormal condition which requires the oper- 
ation of the packaging machine to be temporarily 
stopped. When the first relay L1 is switched off, the 
downward motion of the film will be stopped. When the 
second relay L2 is switched off, the heater-moving air 
cylinder 5 is deactivated and the seal heater 11 is re- 
moved away from the film S. 

Fig. 2 shows the operation of the controller 22 ac- 
cording to a first embodiment of the invention. When, for 
example, a detector detects that articles to be packaged 
are not being supplied and outputs a detection signal 
indicative of the occurrence of this abnormal situation, 
the controller 22 immediatety outputs a signal to switch 
off the first relay L1 , thereby stopping the motion of the 
film-pulling motor 24, but the second relay L2 is kept in 
the ON position for the duration of a specified delay time 
T1 and is switched off after this delay time T1 has 
elapsed. 

The reason for effecting this delay is as follows. As 
is well known, as described in aforementioned Japa- 
nese Patent Publication Tokkai 6-239318, longitudinal 
sealing is effected while the mutually overlapping side 
edge parts of the film S are in contact with the seal belt 
12 over a finite longitudinal distance. Thus, the sealing 
conditions such as the temperature of the seal heater 
1 1 , the speed of motion of the film S (or that of the seal 
belt 12) and the compressive force between the seal belt 
12 and the film S are determined such that longitudinal 
sealing can be dependably effected while the down- 
wardly moving film S travels the aforementioned dis- 
tance. If the first relay Li is switched off and the film S 
is stopped, lower parts of the film S near the bottom of 
the area then in contact with the seal belt 1 2 are expect- 
ed to be nearly completely sealed already but upper 
parts of the film near the top of the area which was then 
in contact with the seal belt 1 2 have hardly received any 
heat. The purpose of continuing to keep the seal belt 1 2 
in contact with the film S for an extra period of T1 even 
after the downward motion of the film is stopped is to 
complete the longitudinal sealing of all parts of the film 
then in contact with the seal belt 12. By this extra heat- 
ing, the lower parts will receive more heat than normally 



required, but it is less unacceptable to produce a bag 
with a portion somewhat overly heated than to produce 
an incompletely sealed bag which is likely to break open. 
The delay time T1 should therefore be determined such 
5 that the sealing will be satisfactorily completed but the 
film will not be burned or destroyed by the extra heating. 

After the abnormal condition has been removed, for 
example, by replenishing articles to be packaged in the 
hopper (not shown) above the filling cylinder 30, a start 
10 signal is inputted to the controller 22, causing the con- 
troller 22 to switch on both relays L1 and L2, as shown 
in Fig. 2, thereby starting the motion of the film S and its 
heating (sealing) at the same time. 

Fig. 4 shows another manner in which the controller 
15 22 may be programmed. According to this program, 
both relays L1 and L2 are switched off together imme- 
diately after the controller 22 receives a detection signal 
indicative of an abnormal occurrence. After the abnor- 
mal condition has been removed and a start signal is 
20 inputted to the controller 22, the controller 22 switches 
on the second relay L2 to activate the heater-moving air 
cylinder 5 without yet re-starting the downward motion 
of the film S. It is only after a specified delay time period 
of T2 has elapsed that the first relay L1 is also switched 
25 on to activate the film-pulling motor 24. The delay time 
period T2, like the time period T1 in the first embodiment 
of the invention described with reference to Fig. 2, is 
determined according to the conditions such as the 
room temperature, the size and thickness of the film S, 
so the temperature of the seal heater 11 and the speed of 
the film motion. 

Fig. 5 shows still another manner in which the con- 
troller 22 may be programmed. This is a combination of 
the first two embodiments of the invention described 
35 above in that only the first relay LI is switched off when 
a detection signal is received by the controller 22 to stop 
the motion of the film S, that the second relay L2 is not 
switched off until a time period of Tl elapses, and that 
the second relay L2 is switched on before the first relay 
40 LI by a delay time period of T2 after the cause of abnor- 
mality is removed. In this example, too, the delay time 
periods T1 and T2 are determined, depending on vari- 
ous factors such as the room temperature, the size and 
thickness of the film, the temperature of the seal heater 
45 11 and the speed of the film motion. 

In summary, longitudinal sealers according to this 
invention are adapted to delay the switching off and/or 
on of either the application of heat or the downward mo- 
tion of the film at the time of an abnormal situation and 
50 at the time of restarting the operation so as to prevent 
the production of an imperfectly sealed bag by the inter- 
ruption of operation due to the abnormal situation. 



55 Claims 

1. A longitudinal sealer for a bag maker-packaging 
machine, said longitudinal sealer comprising: 
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film driving means (101) for transporting a bag- 
forming film longitudinally; and 
heating means (1) for applying heat to edge 
parts of said film to thereby longitudinally seal 
said edge parts together: characterised by 
control means (22) for deactivating said film 
driving means (101) immediately upon receiv- 
ing an abnormality detecting signal while main- 
taining said heating means (1 ) activated for a 
delay time necessary to seal said edge parts 
together and deactivating said heating means 
thereafter. 

2. The longitudinal sealer of claim 1 , wherein said con- 
trol means (22) is adapted to restart said film driving 
means (101) and said heating means (1) at the 
same time in response to a restart signal after said 
film driving means and said heating means are de- 
activated temporarily in response to said abnormal- 
ity detecting signal. 

3. The longitudinal sealer of claim 1 , wherein said con- 
trol means (22) is further adapted to restart said lon- 
gitudinal sealer in response to a restart signal, after 
an operation thereof has been interrupted, by first 
reactivating said heating means (1 ) for a preheating 
period of time necessary to seal said edge parts to- 
gether and then reactivating said film driving means 
(101). 

4. The longitudinal sealer of any of the preceding 
claims, wherein said control means (22) determines 
said delay time from inputted data, said inputted da- 
ta including the thickness and size of said film, the 
temperature of said heating means and the speed 
by which said film driving means pulls said film. 

5. The longitudinal sealer of claim 3, wherein said con- 
trol means (22) determines said delay time and said 
preheating period of time from inputted data, said 
inputted data including the thickness and size of 
said film, the temperature of said heating means 
and the speed by which said film driving means 
pulls said film. 

6. A longitudinal sealer for a bag maker-packaging 
machine, said longitudinal sealer comprising: 



said edge parts together and then reactivating 
said film driving means (101) 

7. The longitudinal sealer of claim 6, wherein said con- 
s trol means (22) determines said preheating period 

of time from inputted data, said inputted data includ- 
ing the thickness and size of said film, the temper- 
ature of said heating means and the speed by which 
said film driving means pulls said film. 

10 

8. The longitudinal sealer of claim 6 or claim 7, where- 
in said control means (22) is adapted to deactivate 
said film driving means (101) and said heating 
means (1) at the same time immediately in re- 

15 sponse to an abnormality detecting signal outputted 
when an abnormal condition is detected. 

9. The longitudinal sealer of any of the preceding 
claims, further comprising heater moving means (4) 

20 for moving said heating means (1 ) selectively either 
to contact said film or to separate away from said 
film, said control means (22) causing said heater 
moving means to move said heating means away 
from said film when deactivating said heating 

25 means. 

10. A bag maker-packaging machine adapted to bend 
an elongated bag-making film into a tubular shape 
to form a bag and to simultaneously fill said bag with 

30 a batch of articles, said bag maker-packaging ma- 
chine comprising: 

a web supporting means supporting a web roll 
having a web (92) of said elongated film wound 
35 around a core shaft (95); 

a former (98) for forming said web into a tubular 
shape; 

web guiding means (105) for guiding said web 
from said web roll to said former and said tubu- 
40 larly formed film on a longitudinal downward 

film path; 

a longitudinal sealer according to any of the 
preceding claims for sealing side edges of said 
tubularly formed film longitudinally; and 
45 a transverse sealer for sealing said tubularly 

formed film transversely to said film path. 



film driving means (101 ) for transporting a bag- 
forming film longitudinally; and 50 
heating means (1) for applying heat to edge 
parts of said film to thereby longitudinally seal 
said edge parts together; characterised by 
control means (22) for restarting said longitudi- 
nal sealer in response to a restart signal, after 55 
an operation thereof has been interrupted, by 
first reactivating said heating means (1) for a 
preheating period of time necessary to seal 
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